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Abstract Lip carcinomas are generally treated by sur-
gery. A reconstruction is often required if the resected
segment exceeds one-third of the lip. Meyer’s plasty is an
alternate way of reconstructing the lower or upper lip. The
aim of this study is to describe the technique, its indica-
tions and results. A retrospective review of all patients
who underwent a Meyer’s plasty in our institution is pre-
sented. Twenty-four consecutive patients were treated in
Lausanne for T1 and T2 lip carcinomas between 1983 and
2001. Primary surgery associated with Meyer’s plasty was
performed in all cases. Data were collected from the med-
ical records, and eight patients were recalled for clinical
evaluation. The oncological, functional and aesthetic re-
sults were analyzed. The 5-year local control was 100%.
Three patients developed metachronous lymph node metas-
tasis. No patient died from the disease. A hindering mi-
crostomy was found in three cases, and two patients suf-
fered from temporary oral leakage. No speech difficulty
was encountered. The aesthetics was described as satisfy-
ing or good in 87% of the patients. Meyer’s plasty follow-
ing lip surgery of the upper or lower lip allows an aes-
thetic and functional one-stage reconstruction without
compromising the oncological outcome.
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Introduction
Up to 25% of cancers of the oral cavity are lip carcinomas
[21, 25]. They mainly occur in male patients who are mid-
dle aged or older. Most of the malignancies are squamous
cell carcinomas and 95% of them develop on the lower
lip. The major risk factor involved is cumulative sun light
exposure [21]. Other factors may include social status or
smoking habits [21]. Lip carcinomas are often diagnosed
at an early stage. Although surgery and radiation therapy
can both be considered as acceptable treatment options,
surgery remains the treatment of choice. Radiation ther-
apy may play a role for those patients who will not accept
surgery or who carry a high operative risk. Either choice
offers equal local control (>90%) and specific survival
(>80%) [20, 22]. Cervical lymph node metastasis (syn-
chronous or metachronous) is found in 10–20% of pa-
tients. A prophylactic selective neck dissection of level I,
II and III groups of lymph nodes (supraomohyoid neck
dissection) is usually planned for large tumors (>3 cm),
for tumors with little differentiation or for local recur-
rences [25].
Traditionally, full-thickness excisions are performed,
although for superficial lesions, Moh’s micrographic sur-
gery is the most widespread alternative. A plain wedge-
shaped resection is recommended for lesions leaving a de-
fect up to one-third of the lip length [8, 24]. Larger exci-
sions require a proper reconstruction procedure, according
to the location of the tumor. Recognition of the functional
and aesthetic consequences is of the utmost importance
when discussing treatment options, particularly for the up-
per lip [4, 8].
An original reconstruction technique was described in
1964 by Rodolphe Meyer, a surgeon from Lausanne, Switzer-
land. It was first published under the name of his assistant,
P. Hertig [10]. The technique was adapted from the proce-
dures of Bernard [2] and Ginestet [9] and is contemporary
with Fries’ procedure [7]. Meyer’s plasty allows the re-
section of medial or lateral tumors of both the upper and
lower lip with a transversal extension of the lesion involv-
ing up to 80% of the total lip length [5, 14, 15, 16, 17, 18].
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For near total excision of the lower lip, a Meyer plasty can
also be associated with a flap of Abbe [16, 17].
Materials and methods
Surgical technique
Lower lip [5, 10, 14, 15, 16, 17, 18, 24]
The tumor (Fig. 1a) resection is trapezium-shaped, through the
whole thickness of the lower lip reaching the gingivo-jugal sulcus.
The cutaneous incision line at its base is prolonged to either side of
the chin, ending at both ends in Burow’s triangles (Fig. 1b).
Commissuroplasty is usually performed on both sides (Fig. 1c).
However, if the defect is lateral and of small dimension, then this
step may be undertaken unilaterally. When done bilaterally, com-
missuroplaty allows easier tissue movement and hence scar tension
release. A skin triangle is excised above the vermillion of the up-
per lip with its base located next to the commissure, the medial edge
following precisely the white line of the lip. The lateral wedge will
correspond to the new oral commissure. When performed unilater-
ally, the triangle base should match the length of the defect. For bi-
lateral commissuroplasty, each triangle’s base will measure half of
the length of the defect.
For reconstruction of the mucosal lining, buccal mucosa is re-
leased by creating two lateral advancement flaps (Fig. 1d). The
oral incision line goes from the commissure to the orifice of the
Stenon’s duct. At both ends, Burow’s triangles are excised in order
to prepare the advancement flaps. Enough mucosa is obtained to
cover the lateral part of the new vermilion.
The remaining lateral segments of the lower lip are brought to-
gether, thus achieving median closure of the lip with a minimum of
tension (Fig. 1d, blue arrow). A nude area on both sides of the
lower lip remains, corresponding to the former triangle base (Fig. 1e).
A critical step of the procedure is the dissection of the orbicularis
muscle. During the prior triangular skin resection and the mucosal
incision, the muscle is carefully prepared. Its fibers are stretched and
laterally displaced to the new oral commissure. Damaging the orbic-
ularis oris muscle must be avoided to preserve its function.
The intraoral mucosal flap is then medially advanced. Its supe-
rior border must be everted and pulled forward over the upper edge
of the lip in order to cover the nude area and form the new lateral
vermilion (Fig. 1e, yellow arrows). The end result is shown in 
Figs. 1f and 2.
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Fig. 1 Meyer’s plasty: course of the procedure for a lower lip tu-
mor. a Tumor. b Tumor excision. c Commissuroplasty: triangular
cutaneous excision. d Mucosal flap incision and lower lip closure,
blue arrows. e Eversed mucosal flap, yellow arrows. f End result
with scars along the white line and labiomental crease
Upper lip
The corresponding technique adapted for the upper lip (inverted
Meyer’s plasty) follows the same principles as previously de-
scribed [5, 14, 17] (Figs. 3 and 4). Tumor resection is trapezium-
shaped, through the whole thickness of the upper lip, reaching the
gingivolabial sulcus and the nasolabial fold upward. Sickle-shaped
skin excisions along the alar base are performed on both sides.
Their width should measure half of the surgical defect length in or-
der to release sufficient tissue to close the upper lip. Commissuro-
plasty is carrried out on one or both sides, depending on the size
and location of the tumor. The skin excision is done along the
white line of the lower lip, and its base should correspond to half
of the length (bilateral commissuroplasty) or the total length (uni-
lateral commissuroplasty) of the surgical defect. Mucosal flap is
constituted to cover the new lateral upper lip. The oral incision ends
in an inverted Burow’s triangle located anterior to the Stenon’s
duct orifice. With advancement and eversion of the mucosal flap,
enough mucosa is obtained to line the nude area of the lateral up-
per lip.
Patients
This retrospective study included 24 consecutive patients who un-
derwent the excision of a lip carcinoma with reconstruction by a
Meyer’s plasty at the Lausanne University Hospital between Janu-
ary 1983 and December 2001. The clinical and pathological data
are shown in Table 1. The only inclusion criterion was the surgical
reconstruction technique. No patient treated by a Meyer’s plasty
was excluded from the study. The treatment options (surgery or
radiotherapy) were decided during an oncologic multidisciplinary
meeting. All patients were then included in the same standard onco-
logic follow-up. The data were collected from the medical records.
Eight out of the 24 patients made themselves available for a
follow-up clinical examination, which included functional evalua-
tion, aesthetic evaluation and photographic documentation. Among
the remaining 16 patients, 5 could not be contacted, 3 patients de-
clined the recall, and 8 patients were deceased (many years after sur-
gery). Those later deaths consequently did not influence the 5-year
survival rates. The mean follow-up time was 5.1 years (range: 
2 months to 16 years). The systematic follow-up allowed oncologic
analysis of the whole series of patients. The TNM classification
was determined according to the 1997 UICC criteria [26]. Specific
survival, local and loco-regional control and median follow-up
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Fig. 2 Inverted Meyer’s
plasty: medial upper lip tumor.
a Tumor resection with sickle-
shaped skin excisions along the
alar bases. Inverted commis-
suroplasty (compare to Fig. 1c
and d). b End result with scars
hidden along the alar base and
the white line
Fig. 3 Lower lip reconstruction in a 62-year-old male patient.
Good aesthetic and functional result. a Only the median vertical
scar of the lower lip is still visible, but merges with the surround-
ing wrinkles. b Symmetrical and sufficient mouth opening
were calculated with the Kaplan-Meier actuarial method. No fur-
ther statistical analysis was performed because of the small num-
ber of patients.
Functional results were evaluated for the global pool of pa-
tients. The detailed medical records allowed the detection of a hin-
dering microstomy (the patient complained that the mouth opening
was too small), oral leakage or speech difficulties.
The aesthetic result was only evaluated for the eight patients who
could be clinically examined because the medical records did not
offer consistent and complete information concerning this point.
Only one out of eight patients had an upper lip reconstruction. The
patient’s and the investigator’s opinions were taken into account
separately.
Results
Three patients presented with an early partial dehiscence
of the commissuroplasty between the 1st and 5th postop-
erative day. One of them had to be revised. No deaths or
other serious complications were reported.
All tumors were of stage T1 or T2. The transversal di-
ameter of the lesions was between 1 and 4 cm. Tumor ex-
cisions could all be performed with secure, tumor-free sur-
gical margins. No prophylactic neck dissection was under-
taken in the N0 patients. Synchronous lymph node metas-
tases were found in three patients (13%). A functional
neck dissection was then performed simultaneously, and
for two of them, cervical radiotherapy was added because
of capsular rupture. Those three patients did not show any
loco-regional recurrence. Metachronous nodal metastasis
was diagnosed in three other patients (13%), 3 months,
4 months and 3 years after the initial treatment, respectively.
They were treated by functional neck dissection, and for
two cases, also with postoperative cervical radiotherapy.
These patients did not develop any loco-regional recur-
rence. The 5-year local control was 100%, and the loco-
regional control was 84%, with three nodal recurrences. No
distant metastases were noted. No patient died because of
the tumor (specific survival: 100%), and the 5-year overall
survival was 94% at median follow-up (Table 2).
Four patients showed functional disabilities in the early
postoperative period (Table 2). Three of them suffered from
a reduced mouth opening resulting in difficulty inserting
and removing their dentures. In two cases, the micros-
tomy was a consequence of the postoperative wound de-
hiscence. One of them could be solved by a surgical cor-
rection. The third patient with hindering microstomy
showed an initial tumor of 4 cm of lateral extension (not
including surgical margins), and Meyer’s plasty might not
have been the best treatment option.
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Table 1 Clinico-pathological data
Variable n or %
Analysis
Medical record 24/24
Clinical examination 8/24
Mean age (min – max) 66 (33-89)
Gender
Male 21 (87%)
Female 3 (13%)
Tumor stage
T1 21 (87%)
T2 3 (13%)
Nodal stage
N0 21 (87%)
N1 1 (T1)
N2a 1 (T1)
N2c 1 (T2)
Histology
Squamous cell carcinoma 20 (83%)
Verrucous carcinoma 2
Basal cell carcinoma 1
Undifferentiated carcinoma 1
Site
Upper lip (right-midline-left) 4 (1-0-3) (17%)
Lower lip (right-midline-left) 20 (12-5-3) (83%)
Fig. 4 Left upper lip reconstruction in a 57-year-old female pa-
tient. Satisfying aesthetic and functional result. a The left vertical
scar of the upper lip is still visible and the new lateral upper lip is
slightly thinner than on the opposite side. b Sufficient but asym-
metrical mouth opening
Two patients presented with postoperative oral leak-
age. One of these two patients also had a microstomy: the
microstomy as well as the oral leakage were secondary to
the postoperative wound dehiscence. In the other patient,
the etiology of the leakage remains unclear, but could be
corrected with a single collagen injection into the com-
missure. Speech difficulties were not noted in any patient,
neither in the short nor the long term.
At long-term follow-up, out of 24 patients, only 2 suf-
fered a definitive disability, consisting of both micros-
tomy and oral leakage in one case and microstomy alone
in the other. Aesthetic results (Table 2) were evaluated as
being either good or satisfactory in all cases according to
the patient, while only in seven out of eight cases accord-
ing to the examiner (Figs. 2 and 4). The patient with an
unsatisfactory aesthetic result showed a vermillon fading
on the side opposite to the tumor. This patient was one of
the three patients suffering from postoperative wound de-
hiscence.
Discussion
The oncological outcome of this method is very satisfac-
tory, but the small number of patients reviewed in this
study has to be taken into account. Nevertheless, our con-
trol and survival rates are within the range of the pub-
lished data [20, 21, 22, 25]. At a median follow-up of 
5 years, the actuarial local control rate was 100%. Meyer’s
plasty therefore seems appropriate for the treatment of lip
cancer. The only three recurrences were regional neck lymph
nodes. These metachronous nodal metastases occurred
initially in N0 patients. None of the N0 patients in this se-
ries was treated with prophylactic neck dissection. The
salvage procedure was efficient in all cases.
Only few functional evaluations with objective param-
eters have been found in the literature on reconstructive
surgery of the lip [13, 19], thus allowing no valuable com-
parison of our results with those of other authors. Three
out of 24 patients presented a postoperative hindering mi-
crostomy secondary to a postoperative dehiscence in two
cases and to an improper use of the technique in one case
(tumor size too large to perform a Meyer’s plasty). Oral
leakage was found in two patients and was also associated
with a postoperative suture dehiscence in one case. The
technique itself is therefore not responsible for these com-
plications.
The aesthetic result was judged to be very satisfactory
by the patients as well as by the examiners. Even so, all
evaluation scales were subjective. The only patient with a
poor aesthetic result suffered a postoperative wound de-
hiscence, and the method was not the cause of this out-
come. Postoperative dehiscence is obviously the main fea-
ture influencing the final functional and aesthetic outcome.
This can be prevented by releasing scar tensions by using
a precise design of Burow’s triangles, extensive mucosal
undermining before commissuroplasty and adapted post-
operative care. It is also of major importance to use the
procedure only when properly indicated.
Many methods of lip reconstruction after large exci-
sions have been reported, but few of them meet the actual
requirements for a satisfactory functional and aesthetic
outcome. Among the classical techniques available for lip
repair, Bernard’s procedure is well known for its good
cosmetic outcome [2, 8]. However, sectioning the orbicu-
laris oris muscle leads to a variable loss of the sphincter
function and consecutive oral incompetence. Webster’s
modification of Bernard’s technique has the same draw-
backs [8, 21]. The Step Technique described by Johanson
has also gained wide acceptance for large resections of up
to two-thirds of the lower lip [3, 11]. Preservation of sen-
sory and motor function is well achieved with a Kara-
pandzic flap, which is indicated for medial lesions of both
the lower and upper lip [12]. Large lateral defects up to
one half of the lip length may also be repaired by an Abbe
flap [1]. If the commissure is involved, then an Estlander
flap may be used [6]. However, the flap’s designs do not
prevent an interruption of the orbicularis muscle, and the
scars are not hidden along anatomic lines.
The Meyer’s procedure should be considered because
of its multiple advantages: the orbicularis oris muscle is
preserved, thus allowing an optimal functional result; the
scars are well hidden along the white line and labiomental
crease, explaining the good aesthetics with natural look-
ing oral commissures; because of an optimal mucosal lin-
ing, primary healing is achieved and deforming or retrac-
tile scars can be avoided; finally, Meyer’s plasty is a one-
stage and time-saving procedure, which is particularly im-
portant for the elderly.
Conclusion
Reconstruction of the lip following tumor excision remains
a challenge. The surgeon has to meet the goal of an ac-
ceptable aesthetic and functional result while having to
observe safe surgical margins. Meyer’s plasty fulfills
these requirements by preserving the continuity of the or-
bicularis muscle and hiding scars along anatomic lines.
The oncological outcome of this method is satisfactory.
Meyer’s plasty can be recommended as a safe and effi-
cient technique to resolve T1 and T2 upper and lower lip
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Table 2 Results
Variable n or %
Oncological outcome At median follow-up
Local control 100%
Loco-regional control 84%
Specific survival 100%
Overall survival 94%
Functional disabilities 4/24
Hindering microstomy 3/24
Oral incompetence 2/24
Speech difficulty 0/24
Aesthetic evaluation Good or satisfactory
Patient 100%
Examiner 87.5%
tumors of a maximal lateral extension of 4 cm, including
resection margins.
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